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(54) Oral sensory perception-affecting compositions containing dimethyl sulfoxide 

ide moiety 



(57) Described are oral sensory perception-affect- 
ing compositions containing dimethyl sulfoxide, com- 
plexes thereof and salts thereof, specifically: 

(i) dimethyl sulfoxide; and 

(ii) a second compound or group of compounds: 

(a) containing at least one menthyl 
moiety; and/or 

(b) containing at least one vanillyl moi- 
ety; and/or 

(c) containing at least one carboxam- 
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when the weight ratio of "second compound(s)": dime- 
thyl sulfoxide, is in the range of from about 1 ,000: 1 down 
to about 3:10 and food grade acceptable salts thereof. 
Also described are oral sensory perception-affecting (e. 
g. t M coolant")-imparting consumable articles (e.g., 
mouthwashes and the like) comprising a consumable 
article base and at least one of the aforementioned oral 
sensory perception-affecting compositions. Also de- 
scribed are complexes of (i) dimethyl sulfoxide and (ii) 
at least one of the aforementioned second compounds 
or group(s) of compounds. 
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Description f ; 

[0001] Our invention relates to oral sensory perception-affecting compositions containing dimethyl sulfoxide, com- 
plexes thereof and salts thereof, specifically comprising (i) dimethyl sulfoxide and (ii) a second compound or group of 
5 compounds: 

(a) containing at least one menthyl moiety; and/or 

(b) containing at least one vanillyl moiety; and/or 

(c) containing at least one carboxamide moiety. 

10 

The term "oral sensory perception-affecting compositions" is intended to cover "coolant compositions" as well as "heat 
compositions." 

[0002] Compositions containing compounds producing a cooling sensation, specifically hydroxy methyl or hydroxy 
ethyl derivatives of paramenthane are disclosed in U.S. Letters Patent No. 4,029,759. Such compositions are disclosed 

15 to be useful, for example, for spearmint flavor used in toothpastes, as well as other ingestible materials such as mar- 
garine and the like. Breath freshening edible compositions of menthol and a carboxamide are disclosed in U.S. Letters 
Patent No. 5,009,893. "Hot, tingling, burning, numbing" causing sensations by use of 4-(1-menthoxymethyi)-2-phenyl- 
1 ,3-dioxolane or a derivative thereof is disclosed in U.S. Letters Patent No. 5,545,424 issued on August 13, 1996. 
Combinations of coolant compositions comprising a ketal and a secondary coolant which may be menthol are disclosed 

20 in PCT Application No. 93/23005 published on November 25, 1 993. Production of chewing gum containing controlled 
release acyclic carboxamides as cooling agents are disclosed in PCT Application No. 99/13870 published on March 
25, 1999. Chewing gum production using modified, physiological cooling agents, to wit: menthol, menthone and a 
carboxamide or a ketal or a diol or a succinate or mixtures of same, are disclosed in PCT Application No. 99/13734 
published on March 25, 1999. 

25 [0003] However, there exists an ongoing need to provide enhancement of such "hot" sensations or such "cooling" 
sensations in various edible compositions, including beverages, toothpastes, throat lozenges, mouthwashes, dental 
floss, chewing gums, edible films such as breath freshener films and chewable pharmaceutical products, particularly 
wherein such "enhancement" raises the level of the "hot" or "cooling" sensation on ingestion of the edible composition, 
. on a scale of 0-1 0, from about 2 up to about 10. The provision of such enhancement properties has heretofore been 

30 unknown and not implied in any prior art. Accordingly, nothing in the prior art sets forth the use of combinations of 
dimethyl sulfoxide with compounds containing at least one menthyl moiety, compounds containing at least one vanillyl 
moiety and/or compounds containing at least one carboxamide moiety in order to enhance oral sensory perception, 
including "hot" sensations and "cool" sensations. 

[0004] Indeed, the use of dimethyl sulfoxide in foodstuffs and the presence of dimethyl sulfoxide in foodstuffs is well 
35 known. Thus, dimethyl sulfoxide is set forth in the TNO Nutrition and Food Research Institute's Volatile Compounds in 
Food/ Qualitative and Quantitative Data, Seventh Edition 1 996 (Editors: L.M. Nijssen, et al.) at page 8 under CAS No. 
67/68/5. Dimethyl sulfoxide is also on the GRAS list as published in GRAS Flavoring Substances 18, the 1 8 th publication 
by the Flavor and Extract Manufacturers' Association's Expert Panel on recent progress in the consideration of the 
flavoring ingredients generally recognized as safe for use in food (reference: Cooked Food Technology, September 
40 1998, Volume 52, No. 9 (GRAS No. 3875)) (also called "methyl sulfoxide," "DMSO" and "methyl sulfinyl methane." 
Nothing in the prior art discloses the effect of dimethyl sulfoxide on other sensory affecting agents, particularly oral 
sensory perception-affecting compositions such as coolant compositions or "hot, burning, bitter" compositions. 

THE INVENTION 

[0005] Our invention is directed to oral sensory perception-affecting compositions containing dimethyl sulfoxide, com- 
plexes thereof and salts thereof, specifically comprising: 

(i) dimethyl sulfoxide having the structure: 

50 



55 



1 
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; and 

(ii) a second compound or group of compounds: 

75 

(a) containing at least one menthyl moiety; and/or 

(b) containing at least one vaniltyl moiety; and/or 

(c) containing at least one carboxamide moiety, 

20 wherein the weight ratio of "second compound^)": dimethyl sulfoxide, is in the range of from about 1 ,000:1 down 

to about 3:1 and food grade acceptable salts thereof. 

[0006] Our invention also covers oral sensory perception-affecting compositions (e.g., "coolants^-imparting con- 
sumable articles (e.g., beverages, toothpastes, throat lozenges, mouthwashes, dental floss, chewing gums, edible 
25 films and chewable pharmaceutical products). The sensory- affecting consumable articles having intensified and sub- 
stantive sensory-affecting properties such as oral cooling properties and oral heating properties comprise (i) an ultimate 
product base and intimately admixed therewith (ii) a composition comprising (a) dimethyl sulfoxide and (b) a second 
compound or mixture of compounds selecting from the group consisting of compounds: 

30 (a) containing at least one menthyl moiety; and/or 

(b) containing at least one vanillyl moiety; and/or 

(c) containing at least one carboxamide moiety 

wherein the weight ratio of second compound or group of compounds: dimethyl sulfoxide, is in the range of from about 
35 1 ,000:1 down to about 3:1 0 and food grade acceptable salts thereof, wherein the concentration of dimethyl sulfoxide 
based on the weight of ultimate product is from about 0.05 up to about 200 parts per million (ppm) and the concentration 
of second compound or group of compounds or mixture of compounds is from about 2 ppm up to about 10,000 ppm 
on a mixed basis. 

[0007] Examples of the "second compound" to be admixed with the dimethyl sulfoxide forming the mixtures of our 
40 invention are as follows: 

menthol having the structure: 




55 WS 23® (registered trademark of the Warner Lambert Company) having the structure: 
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WS 3® (registered trademark of the Warner Lambert Company) having the 
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the compound having the structure; 

50 



55 
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and the coumpound having the structure : 
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[0008] When dimethyl sulfoxide having the structure: 



20 



25 



up- 



o 



<3 



'CH, 



30 



35 



is admixed with such "second compound(s) t " the resulting mixture as stated, supra, has a highly intensified oral sensory 
perception effect, for example, a "highly intensified cooling effect" or a "highly intensified hot, burning effect." Such 
effects are highly desirable in the use of certain oral care products such as mouthwashes, toothpastes and the like as 
set forth, supra. Thus, the following Table I sets forth a comparison of a "control" which is a "second compound" taken 
alone vs. the mixture of dimethyl sulfoxide with the said "second compound": 

TABLE I 



"Second Compounds" 


Second Compound 
(ppm) 


Dimethyl Sulfoxide 
(DMSO)(ppm) 


Effect of Mixture vs. 
Control ~ Comparison on 
a Scale 0-10 


Menthol 


5 


0.1 


increase in perceived 
cooling - 8 vs. 1 .5 


Menthol 


10 


1 


increase in perceived 
cooling - 9 vs. 1 .3 


Menthol 


30 


5 


increase in perceived 
cooling - 9.5 vs. 1.1 


Menthol 


100 


10 


increase in perceived 
cooling - 8.7 vs. 2 


Menthyl lactate 


30 


0.1 


increase in perceived 
cooling - 8.4 vs. 1.7 


Menthyl lactate 


30 


100 


increase in perceived 
cooling - 8.2 vs. 2.1 


Monomenthyl succinate 


100 


0.1 


increase in perceived 
cooling - 9.1 vs. 3.8 
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TABLE I (continued) 



5 


"Second Compounds" 


Second Compound 
(ppm) 


Dimethyl Sulfoxide 
(DMSO) (ppm) 


Effect of Mixture vs. 
Control - Comparison on 
a Scale 0-10 




Monomenthyl succinate 


100 


100 


increase in perceived 
cooling - 8.7 vs. 2.5 


10 


50-50 (weight-weight) 
Mixture of mono- and 
dimenthvl alutarates 


100 


0.1 


increase in perceived 
cooling - 9.6 vs. 3.3 




50-50 (weight-weight) 
Mixture of mono- and 
dimenthyl glutarates 


100 


100 


increase In perceived 
coolina - 9 4 vs 3 2 


15 


WS 3® 1 


30 


0.1 


increase in oerceived 

II Iwl WLaww III wwlwvlvwU 

cooling - 9.3 vs. 1.5 




WS 3® 1 


30 


■ .100 


increase in Dereeived 
cooling - 9.0 vs. 1.6 


20 


WS 23® 2 


30 


0.1 


increase in Derceiveri 

II Iwl V* 9>w w III UUI^blVwU 

cooling - 9.6 vs. 2.4 




WS 23® 2 


30 


100 


increase in perceived 
cooling - 9.2 vs. 2.2 


25 


TAKOOL® 3 


30 


0.1 


increase in perceived 
cooling - 8.6 vs. 2.8 




TAKOOL® 3 


30 


100 


increase in perceived 
cooling - 8.2 vs. 2.6 



30 Notes: 1 WS 3® Is a registered trademark of the Warner Lambert Company; 

2 WS 23® is a registered trademark of the Warner Lambert Company; and 

3 TAKOOL® is a registered trademark of Takasago International Corporation of Tokyo, Japan and has the structure: 
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50 




wherein R 11t R 12 and R 13 each represent hydrogen. 

[0009] When the second compounds are defined according to the structures: 
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R n> Ri2 and R 13 eacn represents the same or different hydrogen, methyl, ethyl, n-propyl or isopropyl. Such compounds 
are set forth in U.S. Letters Patent No. 5,545,424, the specification for which is incorporated by reference herein. 
[0010] The following Table II sets forth the effect in a screening base, in this case: silica toothpaste base containing 
0.4% saccharin of various "second compounds" in admixture with dimethyl sulfoxide, as follows: 



55 
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TABLE II 





Use Level of 2 nd Compound ppm DMSO Observed Effect - Scaled at 1-10 


5 


Screening Base 


2 nd Compound 
(Coolant) 


Use Level of 2 nd 
Compound 


ppm Dimethyl 
Sulfoxide (DMSO) 


Observed Effect 
Scaled at 1-10 vs. 
£. uompounu 
Alone 


10 


Silica toothpaste . 

Kaep with ft A°/n. 
Uaoc Willi /o 

saccharin 


Menthol 


0.50% 


1 


increase in 
pciucivcu quoting - 
82 vs. 1.6 


15 


Silica toothpaste 

hflcp with H A°A> 

saccharin 


Monomenthyl 

ci ifVMnato 
auuuii iait; 


1 00 ppm 


0.1 


increase in 
peiueiveu coonng - 
9.0 vs. 3.5 




Silica toothpaste 

Kacp with n A.%. 
uaoc will 1 /o 

saccharin 


Monomenthyl 

oULrUlMciLt; 


1 00 ppm 


1 


increase in 
peiueiveu coonng - 
9.2 vs. 3.7 


20 


Silica toothpaste 

hflco with H 4°A 

UdOC Willi U.H /o 

saccharin 


50-50 (Weight- 
wciynij niui lu-diiu 

dimenthyl glutarates 


1 00 ppm 


0.1 


increase in 
perceived coonng - 
9.7 vs. 3.4 


25 


Silica toothpaste 

Uaac Willi U.*f /o 

saccharin 


50-50 (Weight- 
weiyniy mono-ano 
dimenthyl glutarates 


1 00 ppm 


1 


increase in 
perceivea coonng - 
9.6 vs. 3.3 




Silica toothpaste 

hacp with Ci . 

UfloC Willi W.H /O 

saccharin 


WS 3® 


30 ppm 


0.1 


increase in 
ptJiucivcu coonng - 
9.1 vs. 1.7 


30 


Silica toothpaste 
base with 0.4% 
saccharin 


WS3® 


30 ppm 


1 


increase in 
perceived cooling - 
9.0 vs. 1.6 


35 


Silica toothpaste 
base with 0.4% 
saccharin 


WS 23® 


30 ppm 


0.1 


increase in 
perceived cooling 
9.8 vs. 2.4 




Silica toothpaste 
base with 0.4% 
saccharin. 


WS 23® 


30 ppm 


1 


increase in 
perceived cooling 
9.9 vs. 2.6 
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[001 1 ] More specifically, our invention includes coolant compositions having intensified and substantive cooling prop- 
erties, as well as heal sensation-imparting compositions having intensified and substantive heat-imparting properties, 
consisting essentially of a product produced by the step of admixing dimethyl sulfoxide having the structure: 



45 

H 3 C ^£ Hj 



55 



with at least one coolant or heat sensation-imparting compound having a formula selected from the group consisting 
of: X-A-H ; X-A-B 1 ; and 
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X-A 



0 



B 



+N 



N 

wherein the weight ratio of "coolant" or "heating" compound, dimethyl sulfoxide, is from 1 ,000:1 up to 3:1 0 and wherein 
X represents menthyl having the structure: 




or vanillyl having the structure: 




or a moiety having the structure: 
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or menthoxy maleyl, succinyl, glutaryl or the like having the structure: 
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or 2,4-dimethyl-3-hexyl having the structure: 
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wherein B-| represents one of the moieties: 
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r 



■n' 



J 



r 



H 
I 

■c 



H 



■C-H 
I 

OH 



J 





wherein R 11s R 12 and R 13 are each the same or different and each represents hydrogen and C r C 3 lower alkyl, that 
methyl, ethyl, n-propyl or i-propyl; and wherein represents one of the cations: 



NHI 



Ca 



Na + 



Mg ++ 



; and/or 



K + 



and wherein N represents an integer of 1 or 2. 

[0012] Examples of the compounds represented by the structure: X-A-H are as follows: 
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(wherein R n , R 12 and R 13 are the same or different and each represents hydrogen or CyC 3 lower alkyl); 

55 
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r 



o 



o 



o 




0 



M 



(wherein N is 1 or 2 and wherein M represents one of the cations: 



NHt 



Ca 



Na + 



Mg ++ 



; anchor 



K + 



[001 5] When the dimethyl sulfoxide Is In admixture with one of the compounds represented by one of the structures: 
X-A-H ; X-A-B, ; and/or 



X-A 



0 



JN 



B 



+N 



then complexes are formed exemplified by those having the following structures: 





OH 



■ €> 
i 

i 



N % 
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(wherein M is a cation as defined, supra; and N is an integer of 1 or 2); 
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[0016] Such complexes are shown using the generic formulae: 
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whereby the complex having the structure: 
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w 



15 



20 




25 



is formed. 

[0019] In each of the consumable articles produced according to our invention, that is, in the beverages, toothpastes, 
throat lozenges, mouthwashes, dental floss, chewing gums, edible films and chewable pharmaceutical products of our 
invention, the concentration of dimethyl sulfoxide (on a premixed basis) based on the weight of ultimate product is from 
about 0.05 up to about 200 ppm. In each of the consumable articles of our invention, the concentration of second 
compound, that is one of the compounds having one of the structures: X — A — H; X — A — B^and/or 



30 



35 



X-A 



© 



JN 



B 



+N 



40 



on a premixed basis, based on the weight of the ultimate product, is from about 2 up to about 10,000 ppm. 
[0020] An example of a breath freshener film is one produced from pullulan and modified starches containing 5% 
actives as produced by the Warner Lambert Company. Another example is HERB LEAF® produced by the Ha-Buri- 
Fu K.K. Organization of Japan under the trademark HERB LEAF® (registered trademark of the Ha-Buri-Fu K.K. Or- 
ganization), specifically described in Japanese Patent No. 1843452, the specification for which is incorporated by 
reference herein. Other examples of products wherein the compositions of our invention are useful are as follows: 



45 



50 



55 



(a) toothpaste as disclosed in Examples 6-10 of U.S. Letters Patent No. 4,029,759 issued on June 14, 1977, the 
specification for which is incorporated by reference herein; 

(b) chewing gum compositions as set forth in Example 1 at column 1 0 of U.S. Letters Patent No. 5,009,893 issued 
on April 23, 1991, the specification for which is incorporated by reference herein; 

(c) hard candy (formed into throat lozenges) as exemplified in Example 4 of U.S. Letters Patent No. 5,545,424 
issued on August 13, 1996, the specification for which is incorporated by reference herein; 

(d) mouth rinse formulations as set forth in Examples 3 and 4 of PCT Application No. WO 93/23005 published on 
November 25, 1993, the specification for which is incorporated by reference herein; 

(e) sugarless gums as set forth in Examples 30-37 in Table 7 of PCT Application No. WO 99/13870 published on 
March 25, 1 999, the specification for which is incorporated by reference herein; and 

(f) chewing gums as exemplified in Examples 6-10 in Table 3 of PCT Application No. WO 99/13734 published on 
March 25, 1999, the specification for which is incorporated by reference herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Figure 1 is and ultraviolet - visible spectrum for a 1 :1 mixture of dimethyl sulfide having the structure: 



10 




15 



:menthyl glutarates, a mixture of compounds having the structure: 



20 



25 




30 



and 



35 



40 




45 



50 



(solvent: methanol; concentration: 0.01%; wavelength range: 190-820 nm). 

[0022] Figure 1A is an ultraviolet spectrum (only) for a 1:1 mixture of dimethyl sulfoxide:menthyl glutarates (condi- 
tions: methanol solvent at a concentration of 0.01%; wavelength range: 1 90-400 nm). 

[0023] Figure 2 is an ultraviolet-visible spectrum for a 10:1 mixture of dimethyl sulfoxide:menthyl glutarates (condi- 
tions: methanol solvent at a 1% concentration; wavelength range: 1 90-820 nm). 

[0024] Figure 2A is an ultraviolet (only) spectrum for a 1 0:1 mixture of dimethyl suifoxide:menthyl glutarates mixture 
(conditions: methanol solvent at a 1% concentration; wavelength range: 190-400 nm). 

[0025] Figure 3 is an ultraviolet-visible spectrum for a 1 :1 mixture of dimethyl sulfoxide:WS 3® (registered trademark 
of the Warner Lambert Company) having the structure: 
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(conditions: methanol solvent at a concentration of 0.01%; wavelength range: 190-820 nm). 

[0026] Figure 3A is an ultra violet spectrum (only) for a 1 :1 mixture of dimethyl sulfoxide:WS 3® (conditions: methanol 

solvent at a concentration of 0,01%; wavelength range: 190-400 nm). 

[0027] Figure 4 is an ultraviolet-visible spectrum (only) for a 1 0:1 mixture of dimethyl sulfoxide:WS 3® (conditions: 
methanol solvent at a concentration of 1 .0%; wavelength range: 190-820 nm). . 

[0028] . Figure 4A is an ultraviolet spectrum (only) for a 1 0:1 mixture of dimethyl sulfoxide :WS 3® (conditions: methanol 
solvent at a concentration of 1 .0%; wavelength range: 190-400 nm). 

[0029] Figure 5 is an ultraviolet-visible spectrum for dimethyl sulfoxide (only) (conditions: methanol solvent at a con- 
centration of 1 .0%; wavelength range: 1 90-820 nm). 

[0030] Figure 5A is an ultraviolet spectrum (only) for dimethyl sulfoxide (only) (conditions: methanol solvent at a 
concentration of 1.0%; wavelength range: 190-400 nm). 

[0031] Figure 6 is an ultraviolet-visible spectrum for menthyl glutarates (only) (conditions: methanol solvent at a 
concentration of 1.0%; wavelength range: 190-820 nm). 

[0032] Figure 6A is an ultraviolet spectrum (only) for menthyl glutarates (only) (conditions: methanol solvent at a 
concentration of 1.0%; wavelength range: 190-400 nm). 

[0033] Figure 7 is an ultraviolet-visible spectrum for WS 3® (only) (conditions: methanol solvent at a concentration 
of 1.0%; wavelength range: 190-820 nm). 

[0034] Figure 7A is an ultraviolet spectrum (only) WS 3® (only) (conditions: methanol solvent at a concentration of 
1 .0%; wavelength range: 190-400 nm). 

[0035] . Figure 8A is an ultraviolet spectrum (only) for a 1 :1 mixture of dimethyl sulfoxide:menthyl glutarates at a pH 
of 10 (conditions: aqueous solvent at pH of 10 at a concentration of 1 .0%; wavelength range: 190-400 nm). 
[0036] Figure 8B is an ultraviolet spectrum (only) for dimethyl sulfoxide (only) at a pH of 10 (conditions: aqueous 
solvent at a pH of 1 0 at a concentration of 1 .0%; wavelength range: 190-300 nm). 

[0037] Figure 8C is an ultraviolet spectrum (only) for a menthyl glutarates (only) at a pH of 10 (conditions: aqueous 
solvent at a pH of 1 0 at a concentration of 1 .0%; wavelength range: 180-400 nm). 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0038] Referring to Figure 1, the Y axis is for absorbents and the X axis is for wavelength. The Y axis is indicated 
by reference numeral "\A and the X axis is indicated by reference numeral 12. 

[0039] Figure 1 A is an enlargement of section "A" of Figure 1 . The peak indicated by reference numeral 10 is the 
peak forthe absorbents in the ultraviolet range of the 1:1 mixture of dimethyl sulfoxide:menthyl glutarates. Complexes 
formed as a result of the interaction of the dimethyl sulfoxide with menthyl glutarates have the following structures: 
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[0040] In Figures 2 and 2A (with Figure 2A being an enlargement of section "A" of Figure 2), the peak indicated by 
reference numeral 20 is the peak for the ultraviolet absorbtivity of the 10:1 dimethyl sulfoxide :mentyl glutarates mixture. 
[0041] In Figures 3 and 3A (with Figure 3A being an enlargement of section "A" of Figure 3), the peak indicated by 
reference numeral 30 is the peak for the 1 :1 mixture of dimethyl sulfoxide:WS 3® . The complexes formed as a result 
of the interaction of dimethyl sulfoxide with WS 3® are as follows: 
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[0042] In Figures 4 and 4A, the peak indicated by reference numeral 40 is the peak for the ultraviolet absorbtivity of 
the resulting material produced by admixing dimethyl sulfoxide with WS 3® in a weight ratio of 10:1. Figure 4A is an 
enlargement of section "A" of Figure 4. 
25 [0043] In Figures 5 and 5A, the peak indicated by reference numeral 50 is the peak for the ultraviolet absorbtivity of 
; dimethyl sulfoxide alone. Figure 5A is an enlargement of section "A" of Figure 5. : 
[0044] In Figures 6 and 6A, the peak indicated by reference numeral 60 is the peak for the ultraviolet absorbtivity of 
menthyl glutarates. Figure 6A is an enlargement of section "A" of Figure 6. 

[0045] In Figures 7 and 7A, the peak indicated by reference numeral 70 is the peak for the ultraviolet absorbtivity of 
30 WS 3® having the structure: 



45 Figure 7A is an enlargement of section "A" of Figure 7. 

[0046] In Figure 8A, the peak indicated by reference numeral 80 is the peak for the ultraviolet absorbants of the 
mixture of dimethyl sulfoxide and menthyl glutarales at a pH of 1 0 in the aqueous phase. In Figure 8B, the peak indicated 
by reference numeral 82 is the peak for the ultraviolet absorbtivity at a pH of 1 0 of dimethyl sulfoxide alone. In Figure 
8C, the peak indicated by reference numeral 84 is the peak for the ultraviolet absorbtivity for menthyl glutarates at a 

so p h of 10, alone. 

[0047] In the foregoing descriptions of the drawings, when using the term "menthyl glutarates" it is to be understood 
that "menthyl glutarates" is a 70:30 mixture monomenthyl glutarate having the structure: 
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and dimenthyl glutarate having the structure: 




[0048] The following examples are given to illustrate embodiments of the invention as it is preferred to practice it. It 
will be understood that these examples are illustrative, and the invention is not to be considered as restricted thereto, 
except as indicated in the appended claims. 

EXAMPLE I 

ORAL HYGIENE FLAVOR FORMULATION 

[0049] The following basic oral hygiene flavor formulation is prepared: 



an 
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Tn<rr^Hipnf"Q 


Varts bv Weight 


PeDDermint oil 


89.0 


Snparmint nil 


2.0 


Clove oil 


1.0 


Anethol 


2.0 


Cardamom oil 


0.1 


Wintergreen oil 


5.0 


Cinnamic aldehyde 


0.9 


Aspartame having the structure: 

o 

L NH * ■ 

Ho^o 


0.05 \ 



[0050] The basic oral hygiene flavor formulation is now divided into two parts. To the first part, a 1 :50 mixture of 
dimethyl sulfoxide:menthyl succinate having the structure: 



35 



40 




45 is added at the rate of 1 0%. To the second part, nothing is added. The flavor with the addition of the dimethyl sulfoxide: 
menthyl succinate mixture gives rise to a fresher, sweet, licorice, anise oil, spicy aroma and taste characteristics with 
aesthetically pleasing "cooling" nuances. The peppermint characteristics also appear to be enhanced. The flavor with- 
out the dimethyl sulfoxide:menthyl succinate mixture has an unpleasant aftertaste, which is not present in the mixture 
containing the dimethyl sulfoxide:menthyi succinate mixture. Accordingly, the dimethyl sulfoxide:menthyl succinate- 
s' containing composition is preferred by a five member bench panel. 

EXAMPLE II 

LICORICE CHEWING STICK 



[0051 ] A flexible licorice stick is prepared in a standard manner. Prior to hardening at the level of 0.05 ppm, aspartame 
having the structure: 
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O 




is added to the molten mixture. Also prior to hardening at the level of 6 ppb, a mixture of 2 parts dimethyl sulfoxide:20 
parts menthyl lactate is added to the molten mixture. The molten mixture is molded into licorice sticks and hardened 

is for marketing. Each of the licorice sticks has a pleasant, powerful, natural-like licorice anisic, China star anise oil flavor 
with intense and substantive "cooling" nuances. None of the licorice sticks have a bitter aftertaste. In the absence of 
the use of the composition which is a mixture of dimethyl sulfoxide and menthyl lactate, each of the licorice sticks, on 
consumption, does not have any "cooling" nuances imparted in the oral cavity and has a bitter aftertaste. Furthermore, 
the natural sweetness of each of the licorice sticks is enhanced as a result of the use of the mixture of dimethyl sulfoxide 

20 and menthyl lactate. 

[0052] Preferably, when the dimethyl sulfoxide is admixed with the second sensory perception -affecting compound 
in order to form the compositions of our invention, the temperature of mixing is between about 1 5°C up to about 30°C 
at a pressure of from about 0.5 atmospheres up to about 2 atmospheres. 

25 

Claims 

1. A composition comprising (i) dimethyl sulfoxide and (ii) at least one second compound selected from the group 
consisting of: 

30 

(a) a compound containing at least one menthyl moiety; 

(b) a compound containing at least one vanillyl moiety; and 

(c) a compound containing at least one carboxamide moiety 

35 wherein the weight ratio of second compound: dimethyl sulfoxide, is in the range of from about 1 ,000:1 down to 

about 3:1 0 and food grade acceptable salts thereof. 

2. An oral sensory perception-imparting beverage comprising an aqueous beverage base and admixed therewith in 
a sensory perception-imparting quantity and concentration, the composition of Claim .1 . 

40 

3. An oral sensory perception-imparting chewing gum comprising a chewing gum base and admixed therewith in an 
oral sensory perception-imparting quantity and concentration, the composition of Claim 1 . 

4. An oral sensory perception-imparting consumable article having intensified and substantive oral sensory percep- 
ts tion-imparting properties, which is an ultimate product selected from the group consisting of beverages, tooth- 
pastes, throat lozenges, hard candies, mouthwashes, dental floss, chewing gums, edible films and chewabie phar- 
maceutical products comprising: 

(i) an ultimate product base and intimately admixed therewith 
50 (ji) the composition of Claim 1 

wherein the concentration of dimethyl sulfoxide based on the weight of ultimate product is from about 0.05 up to 
about 200 ppm, and the concentration of second compound is from about 2 up to about 1 0,000 ppm on a premixed 
basis. 

55 

5. A complex of (i) dimethyl sulfoxide and (ii) at least one compound selected from the group consisting of: 



(a) menthyl moiety-containing compounds; 
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5 



10 



(b) vanillyl moiety-containing compounds; and 

(c) carboxamide moiety-containing compounds; 

ingestible alkali metal and alkaline earth metal salts thereof; and ingestible alkaline earth metal polymers thereof. 

6. An oral sensory perception-imparting composition having intensified and substantive oral sensory perception prop- 
erties consisting essentially of a product produced by the step of admixing dimethyl sulfoxide having the structure: 



15 3 ^ M D 



20 



with at least one second compound having a formula selected from the group consisting of: 
X-A-H ; X-A-B, ; and 



25 



X-A 



e 



B 



+N 



so wherein in the weight ratio of second compound: dimethyl sulfoxide, is from 1,000:1 up to 3:10; 

wherein the step of admixing is carried out at a temperature of from 15°C up to 30°C at a pressure of from about 
0.5 up to about 2 atmospheres; and wherein X is a menthyl moiety having the structure: 



35 



40 



15 




a vanillyl moiety having the structure: 



so 
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a menthoxy maleyL glutaryl or succinyl moiety defined according to the structure: 




wherein m is an integer of from 1 up to 4; 
a menthoxy lactyl moiety having the structure: 




a 2,4-dimethyl-3-hexyl moiety having the structure: 
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and a moiety having the structure: 
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wherein R^, R 12 and R 13 are each the same or different hydrogen or C r C 3 lower alkyf; wherein the concentration 
of dimethyl sulfoxide based on the weight of ultimate product is from about 0.05 up to about 200 ppm and the 
concentration of second compound based on the weight of ultimate product is from about 2 up to about 10,000 
ppm on a premixed basis; and wherein B 2 is a cation selected from the group consisting of: 





> 


Ca ++ 


> 


Na + 


9 


Mg ++ 


; and/or 


K + 





















and N is an integer of 1 or 2. 

An oral sensory perception -imparting consumable article having intensified and substantive oral sensory percep- 
tion-imparting properties, which is an ultimate product selected from the group consisting of beverages, tooth- 
pastes, throat lozenges, hard candies, mouthwashes, dental floss, chewing gums, edible films and chewable phar- 
maceutical products comprising: 

(i) an ultimate product base and intimately admixed therewith 
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(ii) the composition of Claim 6 

wherein the concentration ot dimethyl sulfoxide based on the weight of ultimate product is from about 0.05 up to 
about 200 ppm, and the concentration of second compound is from about 2 up to about 1 0,000 ppm on a premixed 
basis. 

A complex having a structure selected from the group consisting of: 




wherein X is a menthyl moiety having the structure: 
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a menthoxy maleyl glutaryl or succinyl moiety defined according to the structure: 



r 




wherein m is an integer of from 1 up to 4; 

a menthoxy iactyl moiety having the structure: 



EP 1 205 1 1 6 A2 




a moiety having the structure: 
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or a divalent carbonyl moiety having the structure: 
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o 

II 

■c 



10 



; wherein B 1 is a moiety selected from the group consisting of: 



15 



20 



J 



r 



H 

I 



H 



CH 2 — C — C-H 



ON OH 



J 
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; and 



wherein , R 12 and R 13 are each the same or different hydrogen or C,-C 3 lower alkyl; wherein the concentration 
of dimethyl sulfoxide based on the weight of ultimate product is from about 0.05 up to about 200 ppm and the 
concentration of second compound based on the weight of ultimate product is from about 2 up to about 10,000 
ppm on a premixed basis; and ; and wherein B2 is a cation selected from the group consisting of: 



nh; 



Ca 



+ + 



Na + 



Mg 



; and/or 



K + 
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and N is an integer of 1 or 2. 
A composition comprising 

(i) dimethyl sulfoxide; and 

(ii) at least one second compound selected from; 

(a) a compound containing at least one menthyl moiety; 

(b) a compound containing at least one vanillyl moiety; 

(c) a compound containing at least one carboxamide moiety; or 

(d) a compound having a formula selected from; X— A— H; X — A — and 



X-A° 








N 





wherein X is a menthyl moiety having the structure; 




a vanillyl moiety having the structure: 




a menthoxy maleyL glutaryl or succinyl moiety defined according to the structure: 
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a 2,3,4-trimethyl-3-pentyl moiety having the structure: 
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a moiety having the structure: 




r 



O 



0 




J 



and a moiety having the structure: 




wherein A is a divalent ether oxygen moiety or alcohol oxygen moiety having the structure: 
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w 



15 



+o+ 



or a divalent carbonyl moiety having the structure: 



O 

H 

•c 



; wherein B 1 is a moiety selected from the group consisting of: 



20 



25 



-N. 



H 
I 

CH.— C 



H < 
I 

•C-H 



ON ON 



J 
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25 



nh; 



Ca 



++ 



Na + 



Mg ++ 



; and/or 



K + 



10 



and N is an integer of 1 or 2; 
and salts thereof. 



15 



1 0. A method of making a composition according to Claim 9 comprising the step of admixing (i) dimethyl su Ifoxide with 
at least one compound as defined in part (ii) of Claim 9. 



11. A consumable article containing the composition of Claim 9. 



20 



12. A consumable article according to Claim 11 wherein the consumable article is a beverage, toothpaste, throat loz- 
enge, hard candy, mouthwash, dental floss, chewing gum, edible film, or a chewable pharmaceutical product. 
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(i) dimethyl sulfoxide; and 

(ii) a second compound or group of compounds: 

(a) containing at least one menthyl 
moiety; and/or 

(b) containing at least one vanillyl moi- 
ety; and/or 

(c) containing at least one carboxam- 
ide moiety 



thyl sulfoxide, is in the range of from about 1 ,000:1 down 
to about 3:10 and food grade acceptable salts thereof. 
Also described are oral sensory perception-affecting (e. 
g., M coolant")-imparting consumable articles (e.g., 
mouthwashes and the like) comprising a consumable 
article base and at least one of the aforementioned oral 
sensory perception-affecting compositions. Also de- 
scribed are complexes of (i) dimethyl sulfoxide and (ii) 
at least one of the aforementioned second compounds 
or group(s) of compounds. 



when the weight ratio of "second compound(s)": dime- 



EP 1 205 116 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 8649 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (InLCl.T) 


Y 

Y 
A 


DATABASE WPI 

Section Ch, Week 199727 

Derwent Publications Ltd., London, GB; 

Class B04, AN 1997-289806 

XP002254586 

6 CN 1 103 285 A (LI F) 

7 June 1995 (1995-06-07) 

QU j LI DLL 


1-12 
1 5 10 


A23L1/226 

A61K7/16 

A23L2/26 


Y 


US 5 288 497 A (HAGUE BRIAN ET AL) 
22 February 1994 (1994-02-22) 

* column 10, line 9 - column 11, line 12 * 

* column 16, line 50 - line 63; claims 
1,182; examples 1,2 * 


1-12 




Y 


WO 99 30705 A (GARNER WILLIAM DARWIN . 
;GRIFFIN MARTIN J (US)) 
24 June 1999 (.1999-06-24) 
* claims 7-9 * 


1-12 




Y,D 


WO 93 23005 A (PROCTER & GAMBLE) 
25 November 1993 (1993-11-25) 


1-12 


TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 


D,Y 


* the whole document * 

WO 99 13734 A (WITKEWITZ DAVID L ;W0LF 
FRED R (US); HOOK JEFFREY S (US); MCGREW 
G) 25 March 1999 (1999-03-25) 

* abstract * 

* page 19, line 8 - line 12 * 


1-12 


A23L 
A61K 


D,Y 


US 5 009 893 A (CHERUKURI SUBRAMAN R ET 
AL) 23 April 1991 (1991-04-23) 
* abstract; table 1 * 


1-12 




A 


GB 1 432 354 A (WILKINSON SWORD LTD) 
14 April 1976 (1976-04-14) 
* the whole document * 

-/- 


1-12 




The present search report has been drawn up tor all claims 







Place ol search 

THE HAGUE 



Date ol completion of the search 

16 September 2003 



Examiner 

Dauksch, H 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant H combined with another 

document ol the same category 
A : technological background 
O : non-written disclosure 
P : rntermediale document 



T : theory or principle underlying me invention 
E : earlier patent document, but published on, or 

alter the filing date 
D : doc jment cited in the application 
L : document cited tor other reasons 



& : member ot the same paten! tamtry. corresponding 
document 



1 



EP1 205 116 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 8649 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation o( document with indication, where appropriate, 
ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



D,A 



D,A 



US 4 353 896 A (LEVY MICHAEL A) 
12 October 1982 (1982-10-12) 

* abstract; claim 1 * 

US 5 753 270 A ( BEAUCHAMP PATRICK A ET 
AL) 19 May 1998 (1998-05-19) 

* column 4, line 18 - line 33 * 

PATENT ABSTRACTS OF JAPAN 

vol. 1995, no. 02, 

31 March 1995 (1995-03-31) 

a OP 06 321743 A (SANKY0 CO LTD), 

22 November 1994 (1994-11-22) 

* abstract * 

US 4 029 759 A (D AUDIFFRET YVES T0LLARD 
ET AL) 14 June 1977 (1977-06-14) 

* abstract * 



1-12 



1-12 



1-12 



US 5 545 424 A (GREEN CARTER B 
13 August 1996 (1996-08-13) 
* abstract * 



ET AL) 



1-12 



1-12 



TECHNICAL FIELDS 
SEARCHED <lnt.CL7) 



The present search report has been drawn up for all claims 



Place ot search 



THE HAGUE 



Dale ot conpJflion ot the search 

16 September 2003 



Examner 

Dauksch, H 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken atone 

Y : particularly relevant it combined with another 

document ot me same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the Tiling date 
D : document cited in the application 
L : document cited tor other reasons 



& : member ol the same patent family, conesponding 
document 



EP 1 205 116 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 30 8649 



This annex lists the patent family members relating to the patent documents cited in the Bbove-mentioned European search report 
The members are as contained in me European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

16-09-2003 



Patent document 
cited in search report 



Publication 



Patent family 
members) 



Publication 
date 



CN 1103285 



07-06-1995 NONE 



US 5288497 



22-02-1994 



CA 


1338978 


C 


11-03-1997 


US 


4863737 


A 


05-09-1989 


US 


4671953 


A 


09-06-1987 


AT 


129148 


T 


15-11-1995 


AT 


177007 


T 


15-03-1999 


AU 


668004 


B2 


18-04-1996 


AU 


5521894 


A 


28-04-1994 


AU 


645265 


B2 


13-01-1994 


AU 


6287790 


A 


08-04-1991 


CA 


2066423 


Al 


. 06-03-1991 


DE 


69023143 


Dl 


23-11-1995 


DE 


69023143 


T2 


28-03-1996 


DE 


69032982 


Dl 


08-04-1999 


DE 


69032982 


T2 


26-08-1999 


DK 


490916 


T3 


04-03-1996 


DK 


630647 


T3 


04-10-1999 


EP 


0490916 


Al 


24-06-1992 


EP 


0530647 


Al 


28-12-1994 


ES 


2077686 


T3 


01-12-1995 


ES 


2133448 


T3 


16-09-1999 


JP 


2717024 


B2 


18-02-1998 


JP 


5503917 


T 


24-06-1993 


NO 


920857 


A 


06-04-1992 


WO 


9103237 


Al 


21-03-1991 


US 


5824334 


A 


20-10-1998 


US 


. 5783207 


A 


21-07-1998 


US 


5785989 


A 


28-07-1998 


AT 


116131 


T 


15-01-1995 


CA 


1271421 


Al 


10-07-1990 


CA 


1339190 


C 


29-07-1997 


DE 


3650189 


Dl 


09-02-1995 


DE 


3650189 


T2 


04-05-1995 


EP 


0200490 


A2 


05-11-1986 


EP 


0487520 


Al 


03-06-1992 


EP 


0490891 


Al 


24-06-1992 


EP 


0404205 


Al 


27-12-1990 


US 


4885173 


A 


05-12-1989 


WO 


9103099 


Al 


07-03-1991 


wo 


9103234 


Al 


21-03-1991 


US 


5484602 


A 


16-01-1996 


us 


5132114 


A 


21-07-1992 


us 


5122127 


A 


16-06-1992 


us 


5288498 


A 


22-02-1994 


us 


5855908 


A 


05-01-1999 



For more details about this annex :see Official Journal of the European Patent Office. No. 12/82 



EP 1 205 116 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 0 1 30 8649 



This annex lists the patent family members relating to the patent documents cited In the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

16-09-2003 



i 









rUUIIGollUl 1 






Patpnt family 


Publication 




cited in search report 




date 






member(s) 


date 


us 


5288497 


A 




AT 


61729 T 


15-04-1991 












3678195 Dl 


25-04-1991 










NO 


920565 A 


13-02-1992 


wo 


9930705 


A 


24-06-1999 


ft 1 1 

AU 


2090099 A 


05-07-1999 










wo 


9930705 Al 


24-06-1999 


wo 


9323005 


A 


25-11-1993 


AT 


158163 T 


15-10-1997 










AU 


/111 AQQ1 A 


1 9—1 00*1 










AU 


704226 B2 


15-04-1999 










AU 


7419496 A 


13-02-1997 










BR 


9306371 A 


30-06-1998 










CA 


2134977 Al 


25-11-1993 










CN 


1084387 A 


30-03-1994 










DE 


69314025 Dl 


23-10-1997 










DE 


69314025 T2 


16-04-1998 










EP 


0641187 Al 


08-03-1995 










FI 


945411 A 


17-11-1994 










O? 


/bUOoDO 1 


97— H7— 1 OOC 










MX 


9302867 Al 


01-11-1993 










NO 


944377 A 


17-01-1995 










NZ 


252445 A 


24-03-1997 










TR 


28327 A 


06-05-1996 










US 




i o— no— i ooc 










WO 


9323005 Al 


25-11-1993 


wo 


9913734 


A 


25-03-1999 


wo 


9913734 Al 


25-03-1999 










MU 


4428197 A 


05-04-1999 










AU 


5726998 A 


05-04-1999 










BR 


9715028 A 


16-10-2001 










CA 


2303828 Al 


25-03-1999 










EP 


1014805 Al 


05-07-2000 










EP 


1011643 Al 


28-06-2000 










WO 


9913870 Al 


25-03-1999 










US 


2003082271 Al 


01-05-2003 


us 


5009893 


A 


23-04-1991 


CA 


2Q2U2Z Al 


18-01-1991 










GB 


2233873 A ,B 


23-01-1991 










JP 


2923336 B2 


26-07-1999 










JP 


3053849 A 


07-03-1991 


GB 


1432354 


A 


14-04-1976 


AT 


330362 B 


25-06-1976 










AT 


626273 A 


15-09-1975 










AU 


5802073 A 


16-01-1975 










CH 


576240 A5 


15-06-1976 










DD 


105390 A5 


20-04-1974 



uj For more detafls about this annex : see Official Journal of the European Patent Office, No. 12/82 



EP 1 205 116 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 30 8649 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

16-09-2003 



Patent document 




Publication 






Patent larrtly 


Publication 


cited in search report 




date 






msmber(s) 


date 


GB 1432354 


A 




DE 


2334985 


Al 


07-02-1974 








EG 


10911 


A 


31-10-1976 








FR 


2193603 


Al 


22-02-1974 








HU 


167694 


B 


28-11-1975 








IE 


37935 


Bl 


23-11-1977 








IL 


42735 


A 


28-02-1977 








TT 


1048130 


B 


20-11-1980 








JP 


' 49085245 


A 


15-08-1974 








1 11 


68036 


Al 


26-09-1973 








NL 


7310022 


A 


22-01-1974 








R0 


67322 


A2 


09-09-1982 








US 


4070449 


A 


24-01-1978 . 








BE 


802470 


Al 


18-01-1974 








CA 


1027347 


Al 


07-03-1978 








US 


4032661 


A 


28-06-1977 








ZA 


7304772 


A 


26-06-1974 


US 4353896 


A 


12-10-1982 

lib AW A^Wfc. 


NONE 








US 5753270 


A 


19-05-1998 


CA 


1273576 Al 


04-09-1990 








AT 


88896 T 


15-05-1993 








DE 


3880769 Dl 


09-06-1993 








DE 


3880769 T2 


11-11-1993 








EP 


0308210 Al 


22-03-1989 








JP 


1151522 A 


14-06-1989 








JP 


2668800 B2 


27-10-1997 


OP 06321743 


A 


22-11-1994 


NONE 








US 4029759 


A 


14-06-1977 


AT 


. 331415 


B 


25-08-1976 








AT 


169273 


A 


15-11-1975 








AU 


466320 


B2 


23-10-1975 








AU 


5251473 


A 


22-08-1974 








BE 


795751 


Al 


21-08-1973 








CA 


1007108 


Al 


22-03-1977 








CH 


578841 


A5 


31-08-1976 








DE 


2309256 


Al 


13-09-1973 








FR 


2174104 


Al 


12-10-1973 








GB 


1422272 


A 


21-01-1976 








JP 


48098012 


A 


13-12-1973 








LU 


64851 


Al 


04-09-1973 








NL 


7302675 


A 


30-08-1973 








NO 


137476 


B 


28-11-1977 


US 5545424 


A 


13-08-1995 


JP 


3184075 B2 


09-07-2001 








JP 


8225564 


A 


03-09-1996 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



EP 1 205 116 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP. 01 30 8649 



This annex lists The patent tamliy members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained In the European Patent Office EDP file an 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

16-09-2003 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5545424 



US 



5753609 A 



19-05-1998 



iu For more details about this annex : see Official Journal of the European Patent Office, No. 1Z'82 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



Ul BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 




□ FADED TEXT OR DRAWING 



